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Abstract 
This paper introduces a novel IP Management framework in Sino-US Collaboration on CCS technology, in particular, focuses on 
the Intellectual Property framework of US-China Clean Energy Research Center (CERC) and Technology Management Plan 
(TMP) Regarding the Exploitation of Intellectual Property Rights formation process of Advanced Coal Technology Consortium 
including Carbon Capture and Storage (ACTC). It analyzes the difficulties met in TMP negotiation and put forward solutions by 
comparing different IP legal regulations between the US and China, and presents conclusions. 
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1. Introduction 
In order to strengthen research cooperation and technology transfer between China and other countries, promote 
key Carbon Capture and Storage (CCS) technologies in China to achieve or approach international advanced level, 
Chinese government has supported extensive scientific and technological cooperation between domestic universities, 
research institutions, enterprises, and foreign relevant agencies. Creating, operation, protection and management of 
intellectual property (IP) are important to almost all research and development activities and technological 
innovation projects. Especially in international collaboration, IP regulation and management is essential, which will 
direct related to whether the joint research project can commence and operate successfully. 
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On November 17, 2009, the ministry of Science and Technology of China (MOST) and the National Energy 
Administration of China, the U.S. Department of Energy (DOE) signed a Protocol for Cooperation on a Clean 
Energy Research Center (CERC Protocol), to set up the US-China Clean Energy Research Center (CERC), aiming at 
promoting the cooperated research in the field of clean energy technology between China and US scientists and 
engineers. “Advanced Coal Technology Consortium including Carbon Capture and Storage (ACTC)” is one of the 
three prior supported technology consortia. CERC includes a novel framework for protecting and sharing intellectual 
property that provides a strong foundation for U.S.-China clean energy cooperation. In this framework, the 
“Technology Management Plans (TMP)”, with government endorsements, is seems as a “groundbreaking” progress, 
provides a effective channel of interest sharing and disputes resolution for IP management in Sino-US collaborative 
research.  
This paper introduces a novel IP Management framework in Sino-US Collaboration on CCS technology, in 
particular, focuses on CERC IP framework and ACTC TMP regulation formation process, analysis the difficulties 
during TMP negotiation and put forward solutions by comparing different IP legal regulations between the US and 
China, and presents conclusions.  
2. A novel IP management framework in CERC 
In CERC, intellectual property legal documents are negotiated and signed in three levels, i.e. the U.S. and Chinese 
governments, three technology consortia and specific cooperation projects participants, as shown in figure 1. On 
governments’ level, CERC Protocol sets up a IP Annex, as a essential document, regulates principle issues on IP 
protection in Sino-US collaboration. On consortia’ level, according to requirements of IP Annex, each consortium 
jointly develops a Technology Management Plan (TMP) regarding the exploitation of IP rights. On project level, 
participants develop a IP agreement to complement, supplement and implement the IP Annex and TMP, considering 
factors deemed appropriate for the particular technology which is the subject matter of the jointly-funded research 
project.

Fig. 1. CERC IP management framework. 
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In this IP Management Framework, TMP is the link connecting CERC Protocol IP Annex on government level 
and IP agreement on project level. On the one hand, TMP is the requirement of CERC Protocol and IP Annex. On 
the other hand, TMP provides a channel of interest sharing and disputes resolution for IP management in joint-
funded research projects. The framework is unique in that it gives each country a guaranteed right to exploit IP in the 
other country’s territory, which can facilitate access to expanded markets for new technologies. CERC’s 
groundbreaking framework for protecting intellectual property supports and encourages joint research and 
innovation.[ 1 ] The CERC Protocol, the U.S.-China CERC’s founding document, features a novel and flexible 
Intellectual Property Annex (IP Annex), which strengthens IP protection and provides precedent-setting terms to 
foster joint creation and exchange of IP.[2] Three Technology Management Plans, jointly endorsed by the U.S. and 
Chinese governments, define the extent of that guaranteed right and outline other essential IP provisions. 
3. IP management regulation making: CERC-ACTC TMP formation 
3.1. CERC-ACTC TMP Formation 
In previous science and technology cooperation agreements China signed with foreign countries. Only one 
agreement required contractor to develop TMP, which is IP Annex of Agreement for Scientific and Technological 
Cooperation between the government of PR. China and the European Community (EU-China S&T Agreement). It 
stipulates that “TMP is defined as a specific agreement to be concluded between the participants about the 
implementation of joint research and the respective rights and obligations of the participants. The participants shall 
jointly develop a technology management plan (TMP) in respect of the ownership and use, including publication of 
information and intellectual property to be created in the course of joint research.”[3] However, there is no evidence 
that there is a TMP developed and endorsed by governments under EU-China S&T Agreement. Therefore, CERC 
TMP regulation making is a new effort.  
According to requirements of CERC Protocol-IP Annex, “The Parties or their participants shall jointly develop 
provisions of a Technology Management Plan (TMP) regarding the exploitation of IP rights. If the Parties cannot 
reach an agreement on a joint TMP in the particular research project agreement, work on the particular research 
project shall not commence.”[4] In order to implement this provision and support new projects launch, Advanced 
Coal Technology Consortium including Carbon Capture and Storage (ACTC) sets up a special sub-project named IP 
research project. This project is conducted by experienced IP experts, lawyers and researchers from both countries, 
responsible for CERC-ACTC TMP drafting and negotiation†.
The formation of TMP has been lasted for half a year, in which three bilateral workshop are held, 29 revised 
version are discussed. The final version was signed by both the US and China CERC-ACTC directors in August, 
2011 in the United States, Washington DC, and endorsed by both governments, become the model for the other two 
consortiums, i.e., clean vehicles consortium and building energy efficiency consortium, to follow.  
3.2. CERC-ACTC TMP Contents 
The TMP includes 30 terms dividing into six parts, covering intellectual property issues in CERC collaboration 
from four aspects, i.e. intellectual property protection, allocation, management and utilization. The first part of 
"preamble" specifies the making basis of TMP, gist, applicable areas and objectives. The second part of 
"definitions" gives the definition of terms and key words, including "intellectual property", "background intellectual 
property", "project intellectual property", "cooperative activities ", "jointly-funded research project" and 
† The authors are respectively main member of the Chinese IP project team and the director, TMP main authors and negotiators.
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"participant(s)". The third part of "ownership of intellectual property" provides the way to identity inventorship of 
Project Intellectual Property, protection of background intellectual property rights and allocation of project 
intellectual property rights. The fourth part of "management of intellectual property and information sharing" 
provides management rules of protecting background intellectual property and using project intellectual property, 
information sharing requirement and information security management. The fifth part of "sharing and protection of 
interests in intellectual property rights" provides principle of project intellectual property rights allocation, licensing 
and exploitation. The sixth part of “dispute resolution” provides rules and methods of dispute resolution. The main 
rules are shown in table 1. 
 Table 1. Main rules in CER-ACTC TMP. 
Main rules in CER-ACTC TMP 
Background IP 
determination 
z IP created or invented outside the scope of the Joint Work Plan for Cooperative Activities. 
z Ask participants list all relevant intellectual property that they assert as Background IP. 
Background IP Use z Any use of Background IP authorized by its owner may require an appropriate license (terms and conditions may be negotiated). 
Project IP Allocation 
z Who creates, who owns. 
z Co-create, co-ownership 
z Governments maintain march in right 
Project IP Exploitation
For "Jointly-Funded Research Projects", 
z The project’s participants have a free right to use IP created during cooperative activities, 
for purposes of execution of the project/work plan for the particular jointly-funded research 
project. 
z The project’s participants in both countries have the right to obtain a non-exclusive license 
to the project IP. 
z Any project IP licenses granted to third-parties shall be non-exclusive. 
z A Project IP owner has no obligation of accounting to the co-owners or respective 
governments for any such arms-length licenses to third parties. 
Other Cooperative Activities˖
z The project’s participants in both countries have the right to obtain a nonexclusive license 
(not a trade secret) for research and development purposes only. 
z Any licenses granted to third parties shall be non-exclusive (not a trade secret). 
Knowledge Sharing 
and Confidentiality 
z Make available to the other participants access to technical reports resulting from such 
cooperative activities that are not “business-confidential”, prior to such reports becoming 
publicly available. 
z Make regular publically available reports to the respective governments(except for 
confidential information or information need to be preserved the novelty of an invention for 
purposes of patenting)  
z Confidentiality agreement suggested. 
4. Difficulties and Solutions in CERC-ACTC TMP negotiation 
For joint research project, the most concerned issue is allocation of IP created in project. In CERC-ACTC TMP 
negotiation, different legislation between the US and China causes difficulties. Here, we analysis those differences 
from two aspects, the rights of government and the rights of participants. 
4.1. IP Allocation in Joint Research Project 
(1) Rights of Government on IP Produced in Joint-Funded Research Project 
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According to the U.S. federal administrative regulations 48 CFR 52.227-11, Government reserves certain rights 
on IP which is produced in government funded research project, including Government License, March-in rights and 
U.S. Manufacture Requirement. Government License means that the Federal Government shall have a nonexclusive, 
nontransferable, irrevocable, paid-up license to practice or have practiced for or on behalf of the United States the 
subject invention throughout the world. March-in rights means government can require the contractor, assignee, or 
exclusive licensee to grant license to responsible applicant where:  ķ  such action is necessary because the 
Contractor or assignee has not taken, or is not expected to take within a reasonable time, effective steps to achieve 
practical application of the subject invention in such field of use;  ĸ such action is necessary to alleviate health or 
safety needs which are not reasonably satisfied by the Contractor, assignee, or their licensees; Ĺ such action is 
necessary to meet requirements for public use specified by Federal regulations and such requirements are not 
reasonably satisfied by the Contractor, assignee, or licensees; or ĺ Such action is necessary because of non-
compliance with terms of U.S. Preference clause. U.S. Manufacture considers two aspects, one is U.S. Preference, 
and the other is U.S. Competitiveness. U.S. Preference means for exclusive licenses to use or sell any subject 
invention in the United States, licensee must agree that any products embodying the subject invention or produced 
through the use of the subject invention will be manufactured substantially in the United States.[ 5 ] U.S. 
Competitiveness means substantial manufacture also applies to contractor/awardee and non-exclusive licensees, and 
may apply for sale worldwide (e.g. large businesses). According to U.S. Manufacture requirement, it may be waived 
or modified under certain circumstances, but expect to agree to provide some benefit to U.S. economy. 
According to the Article 14 of Chinese Patent Law, "If an invention patent of a State-owned enterprise or 
institution is of great significance to national or public interests, upon approval by the State Council, the relevant 
competent department under the State Council or the people's government of the province, autonomous region, or 
municipality directly under the Central Government may decide to have the patent widely applied within an 
approved scope and allow the designated units to exploit the patent, and the said units shall pay royalties to the 
patentee in accordance with the regulations of the State." This is the regulation of so called “planned licensing”. [6]
For state-owned enterprises and institutions, the owner of the property is the State. Therefore, the IP which produced 
in state-owned enterprises and institutions shall be owned by the State. As the owner of IP, when it is necessary, the 
state has the right to decide the implementation of IP, for the needs of national interests and public welfare. 
However, the implementation is not free; the designated unit which implemented the IP shall pay for it. 
Compare the respective laws and regulations in the US and China, it shows that according to IP produced in 
government-funded project, the U.S. government has more power than Chinese. More depth, more detailed 
provisions are stipulated in the U.S. law clearly of strong practical significance. However, the designed licensing 
stipulated by Chinese Patent Law, is seldom used in practice because of its lack of feasibility. 
(2) Rights of Participants on IP Produced in Joint-Funded Research Project 
The U.S. Department of Energy(DOE) treat rights of participants on IP produced in government funded research 
project based on Bayh-Dole Act enacted in 1980, Cooperative Research and Development Agreements (CRADAs) 
15 U.S.C. § 3710a and Work for Others (WFO) Agreements7. According to Bayh-Dole Act, small business, 
university or non-profit by law may elect to retain title to “subject inventions”, i.e., conceived or first actually 
reduced to practice under contract/award ; large businesses must obtain patent waiver for DOE contracts/awards, 
typically require at least 20% cost share. Thus, in the United States, the law gives different treatment to different 
size enterprises on IP rights allocation issues in government-funded research project. 
According to the 15 USC § 3710a - Cooperative Research and Development Agreements (CRADAs) of the 
Stevenson-Wydler Act enacted in 1980, a vehicle for collaborative research with Federal laboratories is provided. 
For example, for specified research and development project which is funded by both parties(or by one party, by the 
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states or by the third party), or contributed by  providing personnel, services, facilities, or equipment, IP rights of 
invention produced in such project is owned by inventing participants. However, participant’s inventions shall be 
subject to a Government license and march-in rights and U.S. Competitiveness. Participant has the right to negotiate 
exclusive license in lab inventions for a pre-negotiated field of use.[8] In short, in the US government-funded project, 
IP rights are owned by inventors. 
In addition, the US DOE makes its unique facilities and scientific expertise available to the public on a cost 
reimbursable basis. The DOE Labs perform private R&D work for sponsors according to WFO, and IP rights in the 
Lab-generated work product typically belong to the private sponsor. The sponsor may elect title to its own as well as 
Lab inventions, subject to Government license, U.S. Preference, and March-in (lab inventions only). 
However, according to Article 8 of Chinese Patent Law, "With regard to an invention-creation accomplished by 
two or more units or individuals in collaboration, or an invention-creation accomplished by an unit or individual 
under the entrustment of another unit or individual, the right to apply for a patent shall be vested in the units or 
individuals that have accomplished the invention-creation in collaboration or in the unit or individual that has done 
so under entrustment, unless it is otherwise agreed upon. After the application is granted, the applying unit(s) or 
individual(s) shall be deemed the patentee(s)."[9]
Therefore, on the IP allocation of co-inventors, the U.S. and Chinese law stipulation is similar, that is, who 
created who owned the right. But as for the IP allocation of entrusted inventions, the stipulation of the US and 
Chinese law is different. In another word, unless it is otherwise agreed upon, the IP right of entrusted invention 
belongs to sponsor, but in China, it belongs to inventor. 
4.2. IP Exploitation in Joint Research Project 
How to effectively exploit the IP right produced in joint-funded research is the key point in bilateral discussion. 
Different laws and regulation and respective positions in two countries let this issue become the most difficult 
problem in negotiation. 
In the fourth section of the TMP- "Management of Intellectual Property and Information Sharing" and the fourth 
section- "the sharing and protection of interests in intellectual property rights, “cooperative Activities”, i.e., any 
research and development work within the scope of the ACTC Joint Work Plan, is divided into two parts, “Jointly-
Funded Research Project” and “Cooperative Activities” that do not include a “Jointly-Funded Research Project”. 
“Jointly-Funded Research Project”, means cooperative activities whose scope of work/work plan involves 
Signatories to the CERC Protocol from BOTH countries providing collaborating research performers employed or 
sponsored by them and/or joint funding (including in-kind contributions) of such scope of work/work plan. Others, 
such as cooperative activities whose scope of work/work plan involves Signatories to the CERC Protocol from 
BOTH countries but funded by participants, are “Cooperative Activities” that do not include a “Jointly-Funded 
Research Project”. 
(1) IP Licensing Policy in "Jointly-Funded Research Project" 
In the fourth section of the TMP- "Management of Intellectual Property and Information Sharing" stipulated IP 
licensing issues. ķ An owner or owners from one territory, of Project Intellectual Property arising from such a 
project (and where necessary, Signatories to the CERC Protocol with an interest in such intellectual property) shall 
agree to negotiate in good faith terms of a nonexclusive license, to the other territory's Participants in such particular 
“Jointly-Funded Research Project”, to make, have made, use, sell or otherwise practice such intellectual property. 
Such licenses shall be subject to negotiation on favourable terms agreeable to the entities that have ownership of 
such Intellectual Property. ĸ Any licenses to ĀJointly-Funded Research Project” Project Intellectual Property 
granted to third-parties that are not Participants in the particular “Jointly-Funded Research Project”, shall be non-
exclusive and based upon fairly negotiated arms-length commercial terms and compensation which contemplate the 
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commercial benefits of the technology and the investment in the development of the technology, the benefits of 
licensing by territory, or for fields of use, and other factors deemed appropriate for the particular technology which 
is the subject of the ĀJointly-Funded Research Project.āĹ Unless otherwise required by law (or, consistent with 
applicable law, otherwise agreed by the owners of the particular Project Intellectual Property), an owner of ĀJointly 
Funded Research Projectā Project Intellectual Property shall have no obligation of accounting to the co-owners of 
such Project Intellectual Property or, unless otherwise required by law, to the Signatories of the CERC Protocol for 
any such arms-length licenses to third parties. 
For IP exploitation and licensing in joint funded research, the US DOE's position is to encourage sharing, prevent 
a party which is IP owner refusing license to the other party in joint funded research on reasonable terms. In addition, 
unless otherwise required by law, an owner can license to third parties without accounting to the co-owner. Different 
from the US DOE, position of Chinese side is more inclined to protect intellectual property creators, in other words, 
researchers’ interests. China emphasized such license shall be restricted in non-exclusive license, and such license 
shall be beneficial and acceptable to IP owners as a precondition. 
(2) IP Licensing Policy in other "Cooperative Activity" 
In the five section of the TMP- "Management of Intellectual Property and Information Sharing" stipulated IP 
licensing issues in ĀCooperative Activitiesā that do not include a ĀJointly-Funded Research Projectā. ķ An 
owner or owners from one territory, of Project Intellectual Property arising from such a project (and where 
necessary, Signatories to the CERC Protocol with an interest in such intellectual property) shall agree to negotiate in 
good faith terms of a nonexclusive license to the other territory’s ACTC Participants, for any invention made under 
such activities that is not a trade secret, for research and development purposes only. ĸ any licenses granted by an 
owner or owners of Project Intellectual Property to third parties that are not Participants in “Cooperative Activities” 
shall be nonexclusive and based upon fairly negotiated arms-length commercial terms and compensation which 
contemplate the commercial benefits of the technology and the investment in the development of the technology, the 
benefits of licensing by territory, or for fields of use, and other factors deemed appropriate for the particular 
technology which is the subject of the “Cooperative Activity.” Therefore, for cooperative activities that do not 
include a jointly-funded research project, or non-government funded cooperation activities, mandatory requirement 
is much weaker than "Jointly-Funded Research Project ". 
4.3. Confidential Information Management 
(1) Geological Data Release and Sharing 
In energy technology area, there is a sensitive issue is whether geological data can be shared between the US and 
China. Geological data plays a crucial role in energy technology research. If geological data is no supplied, 
experiments cannot be conducted. Thus, in the whole negotiation process, the U.S. side strongly asked for 
geological data sharing. 
However, whatever in the US or China, geological data is closed related to national security, therefore, sharing is 
very difficult. According to the Freedom of Information Act (hereinafter “FOIA”), anyone may request to read 
government information. It is necessary for government information to be available to the public other than to be 
kept as secrets. However, the FOIA stipulated 9 exemptions addressed issues of sensitivity and personal rights[10],
one of them is geological and geophysical information and data, including maps, concerning wells.  As for 
geological data, The U.S. Geological Data Center shall exam the qualification of applicant according to geological 
data confidential stipulations, and sign a confidential agreement with the applicant which regulate the way of 
geological data use and disclosure obligations. After that, the applicant may access to the geological data. In China, 
according to "Law of the Peoples Republic of China on Guarding State Secrets", "Mineral Resources Law of the 
Peoples Republic of China", "Geological Data Management Regulations" and "Confidential geological data 
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management rules", for land resource, mapping materials, marine and other types of information, a certain scale 
range of geological data are defined as national secret. If anyone reveal this information, it is possible to constitute a 
criminal offense and be accused. 
(2) Publication and Sharing of Research Result Involving patent novelty 
TMP requires both sides shall make regular publically available reports to the respective Signatories to the CERC 
Protocol, generally describing research data produced, project progress and periodical achievement. Under U.S. law, 
for any state-funded collaborative research, the research results and data must be regularly open to the public for 
transparency. However, it is likely to cause the disclosure of state secrets, some confidential information which is 
protected by Chinese law may open in the US because this clause. Therefore, at this point, the two sides had 
different opinion. 
According to these difficulties, the US and Chinese IP team negotiated for months, after 29 revision, reached 
consensus to the final TMP text. Divergence of opinion between the US and China in TMP negotiation and 
solutions/consensus reached are concluded as table 2. 
Table 2. Divergence of opinion between the US and China in TMP negotiation. 
Difficulties 
/ Focus 
Article 
No.
Position/View 
Solutions/
Consensus reached The U.S. China 
Information 
Release IV 2 
Requires US-China ACTC 
Consortiums shall make regular 
publically available reports to 
respective governments generally 
describing research data produced, 
project progress and periodical 
achievement 
Agree to release research reports, except 
for that which cannot be disclosed to the 
public in accordance with applicable 
national or other laws and regulations 
regarding secrecy, confidentiality or the 
need to preserve the novelty of an 
invention for purposes of patenting. 
Confidential information 
or information need to be 
preserved the novelty of 
an invention for purposes 
of patenting cannot be 
released.
IP Licensing V 4.1 V 5.1 
Requires non-exclusive IP licensing 
provisions shall naturally extend to 
licensee's subsidiaries or branches. 
Sub-licensing shall be grant by Licensor 
independently, non-exclusive IP licensing 
provisions shall not naturally extended to 
licensee's subsidiaries or branches. 
Sub-licensing cannot be 
naturally extended. 
IP Licensing of 
Co-invention V 4.2 
Encourage sharing; prevent a party 
which is IP owner refusing license to 
the other party in joint funded 
research on reasonable terms. In 
addition, unless otherwise required by 
law, an owner can license to third 
parties without accounting to the co-
owner. 
The US position is complying with Article 
15 of Chinese Patent Law; however such 
licensing shall be restricted in non-
exclusive Licensing. 
Any project IP licenses 
granted to third-parties 
shall be non-exclusive. 
A Project IP owner has no 
obligation of accounting to 
the co-owners or 
respective governments 
for any such arms-length 
licenses to third parties. 
IP Licensing of 
Invention for 
Research
Purposes only 
V 5.1 
Licensing may not be free, in the US, 
even licensing for scientific research 
only may charge. 
According to Article 69 of Chinese Patent 
Law, Any person uses the relevant patent 
especially for the purpose of scientific 
research and experimentation shall not be 
deemed to be patent right infringement. 
Terms and conditions may 
be negotiated and shall not 
break the law. 
5. Conclusions 
CERC create a novel IP management framework in Sino-US collaboration, it gives each country a guaranteed 
right to exploit IP in the other country’s territory, which can facilitate access to expanded markets for new 
technologies. At the meantime, it allows others to access new knowledge through lawful means, promoting greater 
diffusion of technology. The “Technology Management Plans”, with government endorsements, are 
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“groundbreaking”, it provides a channel of interest sharing and disputes resolution for IP management in Sino-US 
collaborative research. [11]
By ensuring that IP will be protected, dictating how intellectual property may be shared or licensed in each 
country, this IP management framework and TMP may encourage the U.S. and Chinese teams to openly collaborate, 
enable researchers to safely bring forward their best ideas and most innovative thinking, enable others to build on 
new discoveries, accelerating further innovation. The U.S. and Chinese government endorsement of the framework 
and TMPs enables oversight and encourages compliance.  
Most difficulties came up in TMP negotiation caused by different legislation in the US and China. Although it is 
reached consensus in TMP text, legislation difference and enforcement are still biggest risk and may become 
obstacles in this framework and TMP’s implementation in the future.  
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